Consensus between self-ratings and stranger ratings of personality traits was investigated. A sample of 100 adults was videotaped while entering and walking through a room, sitting down, looking into the camera, and reading a standard text. The targets then provided self-descriptions on 5 personality factors. A sample of 24 strangers who had never seen the targets before was given 1 of 4 types of information on the targets: (a) sound-film, (b) silent film, (c) still, or (d) audiotape. Strangers rated various physical attributes and 20 traits of each target. Level of information influenced the validity but not the reliability of the stranger ratings, which were most valid for extraversion and conscientiousness. Extraversion covaried most strongly with physical attributes, and implicit theories on the covariation of traits with physical attributes were more accurate for extraversion and conscientiousness than for agreeableness, emotional stability, and culture.
If judges indicate their impressions of other people, their judgments usually correlate with the self-reports of the ratees. Moreover, the correlations between self-ratings and ratings by judges tend to be higher the more the judges know about the targets (Cloyd, 1977; Funder & Colvin, 1988; Norman & Goldberg, 1966; Paunonen, 1989) . The highest correlations are usually found between self-reports and ratings by spouses. McCrae and Costa (1989) report correlations between self-ratings and spouse ratings from .53 to .60, whereas they report somewhat lower correlations, ranging from .32 to .54, between self-reports and ratings by a single peer. These findings indicate that (a) personality ratings reflect actual attributes of the target persons rather than illusions that exist only in the eye of the beholder, and (b) self-ratings and ratings by others agree more the more that both reflect shared information concerning the targets' personality.
Consensus at Zero Acquaintance
This raises the question of how much information is required in order that ratings by others possess some validity. We use the term valid to indicate that ratings by strangers or acquaintances correlate substantially with the targets' self-reports. At first glance, this is a curious usage of the idea of validity because self-reports are usually more suspect than observer ratings and are therefore frequently validated against observer ratings. But we have a special case here: Because the observers are strangers, the self-ratings are the more dependable measure of the actual personality of the ratees.
There is evidence from several sources that very meager information is sufficient for judges to provide ratings of targets that are more valid than random judgments. Cleeton and Knight (1924) , for example, reported substantial agreement not only among ratings by casual observers, but also between ratings by casual observers and those by close acquaintances of the ratees. Hunt and Lin (1967) reported better-than-chance agreement between self-reports and judgments by strangers, although the strangers listened to an audiotape of the targets' utterances only and thus inferred personality traits from speech alone. The validity of the stranger ratings thereby differed for various trait dimensions; higher validities were obtained for dimensions like forceful-gentle and assertive-reserved than for dimensions like orderly-casual. Passini and Norman (1966) also found substantial correlations of ratings by strangers with self-reports. These authors let university freshmen who had no information about each other except having been together in the same room for about 15 min judge one another on 20 scales that were measures of the Big Five (Norman, 1963) . A peer nomination technique was used. The correlations were highest, surpassing .30, for Extraversion and Conscientiousness, whereas they were lowest for Emotional Stability; the validities of the stranger ratings for Agreeableness and Culture 1 were between the others (Norman & Goldberg, 1966) . Similar findings have also been reported more recently by Albright, Kenny, and Malloy (1988) and by Watson (1989) . Albright et al. coined the term consensus at zero acquaintance to refer to findings like those reported by Norman and Goldberg (1966) .
Thus it is likely that some physical attributes of persons provide cues that enable even strangers to accurately infer some aspects of the targets' personalities. More valid observable cues seem to exist for Extraversion and Conscientiousness than for Agreeableness, Culture, and Emotional Stability. Note that the higher validity of ratings for Extraversion and Conscientiousness is less pronounced if knowledgeable informants like spouses and peers provide the judgments (Amelang & Borkenau, 1982; Norman & Goldberg, 1966) . Thus a higher level of acquaintance is required to accurately infer Emotional Stability than to infer Extraversion and Conscientiousness. A corresponding interaction between trait observability, level of acquaintance, and the validity of ratings by others has recently been reported by Paunonen (1989) for the traits assessed by Jackson's Personality Research Form. Whereas it is clear now, however, that some personality traits are accurately inferred from physical cues alone, it has not been clarified which attributes in a person's physical appearance enable strangers to infer these traits accurately.
Reasonable Sources of Consensus at Zero Acquaintance
There is a large body of research concerning which personality traits are inferred from various physical attributes of strangers. Dion, Berscheid, and Walster (1972) , for instance, identified a stereotype implying that "what is beautiful is good." Furthermore, Zuckerman and Driver (1989) demonstrated a "what sounds beautiful is good" phenomenon. Albright et al. (1988) found correlations beyond .70 between strangers' ratings of targets' physical attractiveness and their ratings of the targets' Extraversion. Moreover, they found similar correlations between strangers' ratings of the targets' formality and neatness of dress and their ratings of the targets' Conscientiousness.
Note, however, that such studies reveal only which attributes subjects rely on to infer strangers' personality traits. Unless these attributes correlate also with the targets' self-reports, they do not contribute to any agreement between self-ratings and stranger ratings. Moreover, there has to be a match between strangers' trait inferences from physical attributes and the relations between physical attributes and self-reports of personality. This is best illustrated with Brunswik's (1956) lens model. A somewhat modified version of the lens model that was adapted for the present purposes is depicted in Figure 1 .
The center of the model refers to the physical attributes of the targets. Only those attributes that the strangers can perceive may mediate the correlation between self-reports and ratings by strangers. In Passini and Norman's (1966) study, for example, the judges could perceive the targets' visible attributes, such as their sex, stature, build, physiognomy, and neatness and manner of dress. Moreover, the targets' visible movements, that is, miming and gestures, could also be perceived. No acoustic information, however, was available to the judges. Thus, the term physical attributes is used in a very broad sense in this type of research. It refers to all attributes that can be perceived by strangers in the setting under study. It does not refer only to bodily attributes of the targets.
The right half of the lens model refers to the trait inferences by strangers. The single-headed arrows from the physical attributes to the strangers' trait ratings indicate that the strangers actually infer the traits from the physical variables. By contrast, double-headed arrows are used in the left half of the model, which refers to the targets' self-ratings, to indicate that there are several likely sources of correlations between physical attributes and self-reports of personality: (a) Personality may be expressed through observable cues (Allport & Vernon, 1933) ; (b) physical variables, such as attractiveness and physique, may influence personality development; or (c) physical and personality variables may covary because of a third factor, for instance, a genetic factor. Thus the direction of effects cannot be specified. But it is only necessary to assume here that physical and personality attributes are correlated, as correlations between physical variables and self-reported personality traits are sufficient to explain the consensus between targets and strangers. For instance, if strangers infer level of Conscientiousness from the targets' neatness of dress, and if neatness of dress correlates with the targets' self-rated Conscientiousness, then neatness of dress may mediate the correlation between self-ratings and stranger ratings of Conscientiousness.
Earlier Research
We are aware of only one study in which a design like the one we use has been realized successfully (Gifford, Fan Ng, & Wilkinson, 1985) , whereas numerous studies have focused on the right half of the lens model only (that is, on the relations between physical attributes and trait inferences by strangers). Moreover, there are some studies that have been focused on the two tails of the lens model, that is, on the consensus between targets and strangers concerning the targets' personality traits (Albright et al., 1988; Hunt & Lin, 1967; Kenny, Horner, Kashy, & Chu, 1992; Passini & Norman, 1966; Watson, 1989) . But these studies were not investigations of how the validity of stranger ratings reflects the strangers' trait inferences from valid physical cues. Thus these studies cannot explain why ratings by strangers correlate with self-ratings to some extent.
Some other researchers have tried to explain the consensus between targets and strangers with valid cues in the targets' physical appearance, but they failed to identify the physical variables that actually mediate this consensus. Cleeton and Knight (1924) collected various measures of the targets' physiognomy but did not find any relations between these measures and trait ratings by strangers. Amelang, Kohler, and Gold (1983) investigated physical attractiveness as a reasonable mediating variable but found that individual differences in attractiveness did not mediate the consensus between targets and strangers.
In contrast, Gifford et al. (1985) considered the entire lens model and were successful in identifying variables that actually mediate the consensus between targets and strangers for one personality variable. These authors videotaped interviews with 34 applicants for a job as a research assistant and let strangers infer the applicants' motivation and social skill from their viewing of the videotapes with the sound turned off. They also obtained self-appraisals of the applicants' motivation and social skill. They found consensus between self-appraisals and stranger ratings to be r = .09 for motivation and r = .29 for social skill. Furthermore, these authors measured various nonverbal behaviors of the applicants. They found that the consensus between applicants and judges concerning social skill was me- 
This Study
The present research differs from the study by Gifford et al. (1985) in several respects. First, we used a larger sample of targets (N= 100) to obtain more stable estimates of the various correlations. Second, we used a comprehensive system of personality traits, namely measures of the five major factors of personality (Digman, 1990) . Third, we took several precautions to guarantee that the strangers really did not know the targets (Gifford et al. did not report how they precluded earlier contacts between judges and targets). Finally, following a suggestion by Amelang et al. (1983) , we combined an experimental and a measurement approach to identify some mediating variables. The experimental approach consisted of randomly assigning the judges to four experimental conditions: Six judges saw the videotapes with the sound turned on (sound-film condition). Six other judges saw the same videotapes but with the sound turned off (silent film condition). Another six judges were presented only stills of the targets (still condition). Finally, the last six judges were presented an audiotape of the targets' utterances and were thus provided with acoustic information only (audiotape condition). The measurement approach consisted of having judges and targets indicate their impressions of various physical attributes of the targets on a specially constructed rating sheet.
Method

Subjects
The rationale of the present study made it mandatory that the judges had not experienced any prior personal contact with the targets. The targets and judges were therefore recruited at different places: The targets were recruited outside and the judges inside the University of Bielefeld. Applicants were not accepted as targets if they had studied at this university. The mean age of the 100 accepted targets (50 women and 50 men) was 26.32 years (SD = 8.01 years). The youngest target was 17, and the oldest target was 54. Most targets were either high school students, students at a technical college in Bielefeld, Germany, or housewives who responded to an announcement in a supermarket.
The judges were recruited by means of flyers distributed around the university. They were paid for their participation. Of those who were interested in participating, 24 (13 men and 11 women) were selected who were all students at the University of Bielefeld but had not gone to school in this city. Bielefeld has a population of over 300,000, and the university is situated somewhat outside the city. Thus it was quite unlikely that the judges had ever met the targets before. Nevertheless, when watching or listening to the tapes, the judges were asked whether they had ever seen a target before. In 11 cases (among 2,400 judge-target combinations) judges reported that they had seen targets, and the judges' ratings for those targets were then excluded from further analyses.
Measures
Judgments of the targets' personality traits as well as of their physical attributes were provided by the strangers and by the targets themselves on similar instruments.
Personality measures. All personality measures were constructed within the framework of the five-factor model of personality. The targets described themselves, and were described by the strangers, on scales that were German translations of Norman's (1963) 20 marker scales for the five factors. Thus each of these factors was referred to by 4 rating scales. The two poles of each scale were labeled with two opposite trait-descriptive terms (e.g., talkative vs. silent), and a 7-point rating scale was provided for each pair of opposite traits to indicate the judgment. High scores were assigned to subjects who described themselves as extraverted, agreeable, conscientious, emotionally stable, and cultured.
Moreover, the targets were administered the 60-item NEO Five-Fac-tor Inventory (NEO-FFI; . The NEO-FFI is a short version of the NEO Personality Inventory (Costa & McCrae, 1985) . Twelve of its items refer to each of the factors Neuroticism, Extraversion, Openness to Experience, Agreeableness, and Conscientiousness. The appropriate labels of the five factors are still subject to some controversy (Digman, 1990) . For reasons of convenience, however, we assume that Norman's (1963) factor Culture and Costa and McCrae's (1989) factor Openness to Experience refer to highly similar constructs, whereas Norman's factor Emotional Stability is the opposite of Neuroticism. This view is justified by findings reported elsewhere (Borkenau & Ostendorf, 1990) .
Measures of physical attributes. The target persons were videotaped while entering a room, walking around a table toward a chair behind the table, sitting down, looking into the camera, reading a standard text (actually a weather forecast), standing up, and walking around the table again to leave the room. This procedure took about 90 s per target. The rating sheet that referred to the targets' physical appearance comprised 45 attributes that could probably be perceived in this setting.
The 45 attributes fell into four major classes. Category 1 comprised overall impression variables, namely the estimated age of the target and whether he or she was more masculine versus feminine, unsympathetic versus sympathetic, and unattractive versus attractive. Category 2 comprised nine attributes that could be inferred from acoustic information only. Category 3 comprised 24 attributes that could be inferred from the static visual information that was provided in the still condition. Finally, Category 4 comprised eight attributes that could be inferred from the dynamic visual information that was only provided in the sound-film condition and the silent film condition. AH 45 physical attributes are listed in Table 1 . They were chosen on the basis of a review of the research literature on the physical attributes that influence trait attributions by strangers.
Five versions of this physical attributes rating sheet were compiled. Two versions asked for judgments concerning all 45 attributes and differed in the instructions only; one was filled out by the targets themselves to describe their own physical attributes and the other one was filled out by the six judges who saw the sound-film. The other three versions comprised only a subset of the 45 attributes. The six judges in the silent film condition had to report the 36 attributes in Categories 1, 3, and 4, the six judges in the still condition the 28 attributes in Categories 1 and 3, and the six judges in the audiotape condition the 13 attributes in Categories 1 and 2. All ratings of physical attributes were provided on 7-point bipolar rating scales. The two poles of each scale were labeled with opposite terms (e.g., dark hair vs. light hair).
Procedure
Before being videotaped, the targets were shown the room where they would be filmed and were instructed what to do next. After the videotaping, they were led to an adjacent room and were administered the physical attributes rating sheet, Norman's (1963) 20 rating scales, and the NEO-FFI. They were then paid for their participation and excused.
From the videotapes thus produced, two additional tapes were derived. A 60-s still of each target person looking into the camera was produced and rerecorded onto another videotape. This tape was presented to the six judges in the still condition. Finally, the sound from the original videotape was rerecorded onto an audiotape that was presented to the six judges in the audiotape condition. The original videotape was watched by the judges in the sound-film condition with the sound turned on and by the judges in the silent film condition with the sound turned off.
The judges sat alone in a room with either a tape recorder (in the audiotape condition) or with a video recorder and a monitor (in the other three conditions). After having seen the information about one target, they stopped the recorder and filled out the rating sheets that referred to the physical attributes and the traits of that particular target. Then they restarted the recorder to view or listen to the next target, and so on, until each stranger had provided ratings of all 100 targets. This rating task took several days per judge.
Results
Reliabilities
Reliability of self-ratings. The internal consistencies of the NEO-FFI scales were .86 for Neuroticism, .81 for Extraversion, .69 for Openness to Experience, .71 for Agreeableness, and .81 for Conscientiousness. Moreover, the internal consistencies of the responses to Norman's (1963) four marker scales for each of the five factors were .78 (Extraversion), .67 (Agreeableness), .60 (Conscientiousness), .54 (Emotional Stability), and .27 (Culture). Finally, the correlations between the NEO-FFI scales and the composite ratings on Norman's four marker scales for the same factor were .77 (Extraversion), .45 (Agreeableness), .59 (Conscientiousness), -.59 (Neuroticism vs. Emotional Stability), and .35 (Openness to Experience-Culture). Thus, all internal consistency estimates were lowest for the Openness to Experience-Culture factor. A similar phenomenon has previously been reported by Cheek (1982) .
Reliability of stranger ratings. Concerning the physical attributes, the rater agreement was separately estimated for the six judges in each of the four experimental conditions but did not systematically differ across these conditions. We therefore report only the reliabilities (coefficient alpha) in the sound-film condition in the first data column of Table 1 . The consensus tended to be higher for the general impression variables (mean a = .81) and the static visual attributes (mean a = .75) than for the dynamic visual attributes (mean a = .63) and the audible attributes (mean a = .63). Note, however, that some variables, such as feminine impression, high voice, and made-up face, reflect mainly sex differences and would probably be less reliably estimated within each sex.
There was an interaction between experimental condition and personality domain concerning the consensus among the strangers for the targets' personality traits. Thus the stranger agreement is reported in Table 2 separately for the four conditions. The entries in the rows labeled mean Extraversion and so forth refer to the agreement among the six judges concerning the mean position of each target on the four scales that mark that particular personality factor.
The strangers' consensus tended to be lowest in the still condition, and this reflected the extremely low consensus in this condition concerning aspects of Emotional Stability. There are five rows in Table 2 that refer to aspects of Emotional Stability, and in each of these rows the lowest alpha is found in the column that refers to the still condition. The probability of such a finding occurring purely by chance is 1 in 1,024. Moreover, each of the five alphas that refer to aspects of Emotional Stability is lower than any other alpha in the still condition. The probability of such a finding occurring purely by chance is 1 in 53,130. Thus the agreement among the strangers was particularly low if aspects of Emotional Stability had to be inferred Note. Correlations beyond .19 are statistically significant (p < .05).
from static visual cues alone. But there was no systematic relation between level of information and the consensus among the strangers. In particular, the consensus among strangers was not systematically lower in the audiotape condition or the silent film condition than in the videotape condition. Thus level of information was generally unimportant for the consensus among strangers.
Level of Consensus Between Targets and Strangers
The correlations between the ratings of physical variables by targets and strangers are reported in the second to fifth data columns of Table 1 . Not surprisingly, the consensus was highest concerning the age and masculinity-femininity of the targets. This indicates that the judges filled out the rating sheets seri- ously. Moreover, the correlations between self-ratings and stranger ratings tended to be higher for the static visual attributes (average correlation .42) than for the dynamic visual attributes (average correlation .23) and the audible attributes (average correlation .25). Finally, the correlations tended to be lower for the static visual attributes in the still condition than for the static visual attributes in the sound-film and the silent film conditions. There were 24 static visual attributes, and for 18 of them the consensus between targets and strangers was lowest in the still condition, whereas it was lowest for three of them in the sound-film and the silent film condition, respectively, x 2 (2, N= 100) = 18.75, p < .001. This reduced consensus in the still condition may reflect that the judges saw only portraits of the targets here, whereas they saw the targets walking, sitting, and gesturing in the other two conditions.
The correlations between the ratings of personality traits by targets and strangers are reported in Table 3 2 for the entire sample, and for female and male targets. The rows labeled mean Extraversion, mean Agreeableness, and so forth refer to the correlation between the mean of the self-ratings on the four scales that mark that particular factor and the mean of the stranger ratings on the four scales that mark that particular factor. The latter score is the composite of 24 raw scores, as it is the aggregate of the ratings on four scales by six independent judges. Furthermore, the rows labeled NEO-FFI Extraversion, NEO-FFI Agreeableness, and so forth refer to the correlations between the NEO-FFI scales and the composite of the 24 stranger ratings for that particular personality domain mentioned earlier.
The findings reported in Table 3 by and large replicate earlier findings that strangers infer Extraversion and Conscientiousness most accurately and Emotional Stability least accurately from physical cues. The design of the present study, however, made it feasible to investigate also some sources of this now well-established phenomenon.
Sources of Consensus Between Targets and Strangers
Effects of age and sex. Because the target sample was heterogeneous in age and sex, we examined the extent to which the correlations in Table 3 might be explained by stereotype accuracy: Strangers might appropriately expect different trait levels among men and women as well as among old and young people, and these expectancies might account for those correlations in Table 3 that refer to the entire sample. If this were true, it would have been group membership rather than physical or behavioral information that accounted for the agreement between targets and strangers. But the within-sex correlations were not systematically lower than those for the mixed-sex group. Thus the contribution of sex differences to the agreement between targets and strangers was small.
To control also for any stereotype accuracy on the basis of age differences, we calculated second-order correlations with the effects of sex and age partialed out from the correlations between self-ratings and ratings by strangers. These partial correlations were quite similar to the zero-order correlations reported in Table 3 . In particular, the consensus for traits in the Extraversion domain was not diminished at all. For Conscientiousness, the partial correlations were somewhat lower than the zero-order correlations, but 8 of the 24 partial correlations in the mixed sex group were still significant. Thus, only a marginal proportion of the consensus between targets and strangers was explained by the effects of age and sex. The further analyses therefore refer to the zero-order correlations, and age and sex will be treated as two possible mediating variables among numerous others. Table 3 is that even a still or an audiotape was sufficient for strangers to infer various traits with substantial accuracy. But at the same time, the expected relation between level of information and the validity of stranger ratings was also found. The ratings by strangers tended to be most valid in the sound-film condition. There are 30 rows in Table 3 , and in 18 of these rows the highest correlation for the mixed sex group was found for the sound-film condition, in 6 rows for the silent film condi-2 The entries in Table 3 report correlations between self-reports and mean ratings by six strangers. The ratings by single strangers were obviously less reliable and therefore less strongly correlated with the targets' self-reports. For example, the mean correlations between the NEO-FFI scales and the ratings by single judges in the sound-film condition were .35 (Extraversion), .20 (Agreeableness), .17 (Conscientiousness), .05 (Neuroticism), and. 13 (Openness to Experience). 
Level of information. One of the most perplexing features of
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235 tion, in 4 rows for the still condition, and in 2 rows for the audiotape condition, x 2 (3, N= 100) = 20.67, p < .001. This indicates that the static visual, dynamic visual, and audible cues usually contributed valid and nonredundant information and were therefore more informative together than the cues in each single category alone. An exception to this rule was Conscientiousness: The stranger ratings were about equally valid in the sound-film, the silent film, and the still condition, but much less valid in the audiotape condition. For the mixed sex group, the validity of the stranger ratings was always lowest in the audiotape condition, and the likelihood that this finding occurred purely by chance is 1 in 4,096. This indicates that the acoustic cues conveyed hardly any information on Conscientiousness that was appropriately used by the judges.
The effects of level of information on the accuracy of trait inferences (Table 3) should be compared with its effects on the consensus among the strangers ( Table 2 ). The strangers did not agree more among each other in the sound-film condition than in the silent film or the audiotape condition. Thus, if the judges received less information, this did not yield less similar trait inferences. Rather, if some valid cues were withheld, the strangers provided equally similar but less valid judgments. This finding is predicted by Kenny's (1991) general model of consensus and accuracy in interpersonal perception.
Mediating Physical Attributes
Self-perceived and stranger-perceived physical attributes. To identify the physical cues from which the strangers accurately inferred the personality traits of the targets, we correlated the physical attributes, as judged by the strangers, with the self-ratings and the stranger ratings of the traits. The stranger ratings of physical attributes, rather than the self-ratings of these attributes, were used because a causal effect from physical variables to trait inferences by strangers is assumed in the right half of the lens model. But only the strangers' perceptions of the targets' physical attributes are reasonable causal variables, whereas the targets' self-perceptions of their own physical attributes are not reasonable causes of the strangers' trait inferences. For instance, strangers may infer targets' gregariousness from their perceptions of the targets' physical attractiveness, but cannot infer targets' gregariousness from the targets' self-perceptions of their own physical attractiveness.
In contrast, the relations between physical attributes and selfreports of personality (referred to by the left half of the lens model) are purely correlational anyway. Thus a strong argument exists to prefer the stranger ratings of physical attributes, but there is no argument to prefer the self-ratings of these attributes. Note, however, that self-ratings as well as stranger ratings of physical attributes reflect actual physical differences among the targets to some extent (see Table 1 ).
Correlations between physical and personality variables. The physical variables that mediate the consensus between targets and strangers were identified for the sound-film condition only, because this was the only condition for which strangers had rated the entire set of 45 physical attributes. These ratings of physical attributes were correlated with (a) the targets' self-ratings on Norman's 20 trait dimensions, (b) the targets' NEO-FFI scores, (c) the ratings for Norman's (1963) 20 trait dimensions by the six strangers in the sound-film condition, and (d) the composite ratings by these strangers for Extraversion, Agreeableness, Conscientiousness, Emotional Stability, and Culture. Thus 45 X 50 = 2,250 correlations between physical attributes and ratings of personality were established. The correlations of the physical attributes with the targets' NEO-FFI scores and the strangers' composite ratings for the five personality domains are reported in Table 4 .
Not surprisingly, many ratings of physical attributes correlated substantially with the strangers' trait inferences. But there were also various significant correlations between the ratings of physical attributes by strangers and the targets' self-reports of personality. In particular, self-reported Extraversion correlated significantly with 23 of the 45 physical attributes. Some of these physical cues referred to the targets' voice (soft-voiced vs. powerful voice), whereas others referred to the targets static visible attributes (e.g., showy dress, stylish hair, and friendly expression) and the targets' dynamic visible attributes (e.g., fast movements and arm swinging). This diversity of physical concomitants of Extraversion may explain why strangers inferred this trait accurately even from a still picture or an audiotape of the targets' voice.
Match of validity relations and inferences from cues. Brunswik's lens model illustrates that three preconditions must be met in order that self-ratings and stranger ratings of a trait correlate substantially with each other: There must be (a) valid cues, that is, substantial correlations between physical cues and the self-ratings of the trait; (b) trait inferences from physical attributes, that is, substantial correlations between physical cues and the trait ratings by strangers; and (c) a match in sign and strength of the correlations of the physical variables with the self-ratings and the stranger ratings of the trait.
Consequently, stranger ratings may be inaccurate for three reasons: (a) no valid observable cues for a trait may exist; (b) strangers may not infer a trait from physical attributes; or (c) there may be valid cues as well as trait inferences, but the strangers may infer the trait inappropriately from the present physical cues. For instance, if strangers infer Agreeableness from extensive smiling, whereas there is no correlation or even a negative correlation between extent of smiling and self-reported Agreeableness, this visible attribute does not contribute to a positive correlation between self-ratings and stranger ratings of Agreeableness. Obviously, the three factors may account for invalid stranger ratings singly or in combination.
To investigate the actual impact of these three sources of validity, we calculated for each of 25 pairs of self-ratings and stranger ratings (a) the mean absolute correlation (irrespective of sign) between the 45 physical attributes and the self-ratings of the trait; (b) the mean absolute correlation between the 45 physical attributes and the stranger ratings of the trait; and (c) the correlation between the two vectors of correlations, one informing about the relations between physical attributes and self-reports and the other one informing about the relations between physical attributes and trait inferences by strangers. In the last analysis, the sign of the correlations between physical attributes and trait ratings was considered.
The first statistic informs about the average cue validity of the physical attributes, the second statistic informs about the average strength of trait inferences from these attributes, and Note. NEO-FFI = NEO Five-Factor Inventory. I = Extraversion, II = Agreeableness, III = Conscientiousness, IV = Emotional Stability, V = Culture-Openness to Experience. a The signs of the correlations in this column were reversed because the NEO-FFI scale is keyed for Neuroticism. *p<.05. **p<.0\. the third statistic informs about the extent that the strangers infer the traits appropriately from the available cues. The last three columns of Table 5 report these three statistics for 25 personality measures. Moreover, the correlations between the trait ratings by targets and by strangers are reproduced in the first data column of Table 5 . Note that some of the figures in the last three columns of Table 5 were derived from information reported in Table 4 . For instance, the figure .20 in the second data column of the row labeled NEO Extraversion is the mean of the absolute values in the first data column of Table 4 . Corre- spondingly, the figure .28 in the third data column of the same row is the mean of the absolute values in the sixth data column of Table 4 . Finally, the last figure (.89) in the row NEO Extraversion is the correlation across rows, between the entries in the first and sixth data columns of Table 4 . The figures in the rows labeled NEO Agreeableness, NEO Conscientiousness, NEONeuroticism, and NEO Openness to Experience were calculated from the corresponding entries in Table 4 . The 45 physical attributes indicated aspects of Extraversion most strongly, whereas aspects of the other personality domains were less strongly indicated by the physical attributes. The lowest mean correlation between physical attributes and the selfratings for an aspect of Extraversion (r = . 14) was as high as the highest mean correlation between physical attributes and the self-ratings for any other trait. Similar findings were obtained concerning strength of trait inferences; the stranger ratings of Extraversion correlated higher with the 45 physical attributes than did the stranger ratings that referred to the other personality domains. The lowest mean correlation between physical attributes and stranger ratings for an aspect of Extraversion (r= .25) was as high as the highest mean correlation between physical attributes and the stranger ratings for any other trait. A somewhat different situation, however, was found concerning the strangers' tendency to consider the validity relations of the physical attributes appropriately. The correlations in the last column of Table 5 are similar for Extraversion and Conscientiousness, but much lower for the other personality domains.
Thus all three sources accounted for the higher accuracy of stranger ratings of Extraversion. By contrast, only one source accounted for the higher accuracy of stranger ratings of Conscientiousness compared with stranger ratings of Agreeableness, Emotional Stability, and Culture: Neither did the physical attributes indicate Conscientiousness more strongly, nor did the strangers infer Conscientiousness more strongly from the physical attributes. Rather, the higher accuracy of Con-scientiousness ratings reflected the strangers' tendency only to infer Conscientiousness from the available cues such that the sign and the strength of the trait inferences matched the actual validity relations of the cues.
The validity of the strangers' trait ratings not only varied across the five trait domains but also within these domains. We therefore checked how well differences among the 25 validity coefficients in the first data column of Table 5 might be predicted from (a) differences in the mean correlation between physical attributes and the self-ratings of the traits (second data column), (b) differences in the mean correlation between physical attributes and the stranger ratings of the traits (third data column), and (c) differences in the strangers' sensitivity to the validity relations between physical cues and traits (fourth data column). The entries in the columns of Table 5 correlated between .46 and .73 across rows. All correlations were highly significant. This indicated that the strangers inferred traits more strongly and more appropriately from the targets' physical attributes the more the traits were indeed indicated by physical cues.
Moreover, a multiple regression analysis was run with the validity of the stranger ratings (first data column) as the criterion and the entries in the other three columns as predictors. The multiple correlation was .82 and thus explained quite exhaustively why the stranger ratings were more valid for some traits than for others. The correlations among the three predictors and their beta weights are reported in Figure 2 . All predictors accounted independently for some of the differences in the validity of the stranger ratings for the 25 traits.
Discussion
In the present study, the strangers must have inferred trait impressions from physical attributes because they had no other information at their disposal. It is not clear, however, whether (a) the strangers' ratings of the physical attributes directly reflect those perceptions from which they inferred their trait impressions, or (b) the strangers derived all their ratings, those of the physical attributes and those of the traits, from more gen- eral impressions. So the derivation of the ratings of the physical attributes is debatable. Two findings, however, suggest that strangers form mental images of physical attributes first and that their ratings of these attributes-at least of some of these attributes-directly reflect these mental images. First, the rater agreement is higher for some of the physical attributes than for the most reliable and valid trait ratings. It is thus unlikely that the ratings of these particular physical attributes are derived from more general impressions. The situation may be different, however, concerning variables such as sympathetic that are not judged that reliably. Second, a hypothesis that the ratings of the physical attributes are derived from more general impressions cannot account for the finding that the stranger ratings are more valid for those traits that correlate more strongly with the physical attributes (see Figure 2) . Thus strangers probably form images of physical attributes first and then derive their trait impressions from them.
Implicit Personality Theory
Another issue that requires comment is that the "actual" personality traits are measured by self-report. This may be a problem because targets and strangers may both inappropriately expect covariations between physical and personality attributes that do not actually occur. Moreover, targets and judges may both infer their trait ratings from observable attributes although this is not justified by the actual relations between physical and personality variables (Buse & Pawlik, 1984; Chapman & Chapman, 1967) . This view, however, is not supported by the present findings because (a) the correlation of stranger ratings and self-ratings varies considerably among the various traits, and (b) for some traits, the trait inferences by strangers bear no similarity at all to the correlations between physical cues and the targets' self-reports (see Table 5 , last column).
Why, for example, should targets and strangers share only their co-occurrence expectancies concerning physical attributes and carelessness, but not share their co-occurrence expectancies concerning physical attributes and jealousy? The notions of physical and vocal attractiveness stereotypes suggest that attractive people, people who smile extensively, people who have a pleasant voice, and people who show a refined appearance, are all perceived as less careless as well as less jealous. Table 5 , however, shows that the physical attributes correlate in a similar way with carelessness ratings by targets and strangers, whereas the physical attributes correlate in a dissimilar way with jealousy ratings by targets and strangers. The most parsimonious explanation of these findings is that the correlations between physical attributes and self-reports do not mainly reflect illusory co-occurrence expectancies between physical attributes and traits. Rather, these correlations reflect the actual covariation of trait level with physical attributes. Further analyses that point to the accuracy of implicit personality theory in general are reported elsewhere (Borkenau, in press; Borkenau & Ostendorf, 1987) .
Why Do Physical and Personality Variables Co-Occur?
Co-occurrences of physical and personality variables probably reflect several mechanisms. First, personality may influ-ence attributes like friendly versus grumpy face by affect expression (Ekman, Friesen, & Ellsworth, 1972) , and attributes like refined appearance and showy dress as signs of a preferred mode of living. Moreover, people sometimes dress and act in certain ways to convey a particular impression of their personality. But the influence of personality on appearance is not likely to be unidirectional. Rather, physical attributes are also likely to have an effect on personality development. More physically attractive people, for instance, are preferred as employees (Bardack & McAndrew, 1985) and as mates (Buss, 1989) . Thus attractive people are likely to experience more success, and this probably has some side effects on personality development. Moreover, Snyder and Swann (1978) reported that the expected Extraversion of subjects influences their actual Extraversion. Symbolic interactionism goes even as far as to claim that we are entirely as others see us. But this view is probably too radical: Table 3 shows that only with respect to some traits do targets see themselves as others see them. Moreover, Plomin, Willerman, and Loehlin (1976) found that monozygotic twin pairs tend to be less similar the more frequently they are confused. However, the present research shows that lay people are aware of actual co-occurrences between physical and personality variables and that they use these co-occurrences to accurately infer personality traits of strangers from physical cues.
Differences Among Traits
The present study also provides information on why ratings by strangers are more valid for some traits than for others. Table  5 shows that the physical attributes investigated here bear a stronger relation to the targets' self-reported Extraversion than to self-reported Agreeableness, Conscientiousness, Emotional Stability, and Culture. The stranger ratings appropriately reflect this circumstance, as those for Extraversion are most strongly related to the physical attributes. A similar relation holds also across all 25 validity coefficients (see Figure 2) : The more the physical attributes correlate with self-reports of a trait, the more the strangers infer this trait from the physical attributes.
Another issue is whether strangers use each attribute according to its actual validity relation, thus distinguishing appropriately among direct relations, inverse relations, and nonexistent relations between physical attributes and traits. The last column in Table 5 shows that strangers are most sensitive to the actual validity relations of cues concerning Extraversion and Conscientiousness. This may explain why stranger ratings tend to be most valid for these two domains. Moreover, a substantial correlation is found across the 25 single scales between the presence of valid cues and the sensitivity of strangers to the actual validity relations (see Figure 2) . This shows how efficiently judges exploit the scarce information that is provided to them: If there are valid cues for a trait, strangers draw strong inferences from these cues that appropriately reflect the actual validity relations. In contrast, if there are less valid cues for a trait, trait inferences are less strong, and the actual validity relations are by and large ignored. Thus the judges focus their limited information-processing capacity on those traits that can be most accurately inferred from the physical attributes.
Ratings by strangers tend to be most valid for Extraversion and Conscientiousness. But they are sometimes more accurate for Extraversion than for Conscientiousness (Hunt & Lin, 1967; Watson, 1989) , sometimes equally accurate for both trait domains (Norman & Goldberg, 1966) , and sometimes more accurate for Conscientiousness than for Extraversion (Albright et al., 1988) . The present study sheds light on why these discrepant findings occur. Whereas Extraversion seems to be inferred from visual cues (Albright et al., 1988) as well as from acoustic cues (Scherer, 1978) , the physical attributes that indicate Conscientiousness seem to be almost entirely visual ones. The validity of stranger ratings of Conscientiousness decreases considerably in the present study if only acoustic information is provided. Correspondingly, stranger ratings were much more valid for Extraversion than for Conscientiousness in Hunt and Lin's study, in which personality traits had to be inferred from speech alone.
Conclusions
A lthough there was early work on the relations between physical and psychological variables by authors like Allport and Vernon(1933) , Kretschmer(1921) , and Sheldon (1940) , trait inferences from physical attributes were most extensively studied in the literature on social stereotypes. Research like that by Kretschmer and Sheldon was first criticized for some methodological flaws (Anastasi, 1966) and was later dismissed as informing mainly about social stereotypes (Buse & Pawlik, 1984) . The research then focused on the relations between physical attributes and trait inferences by strangers (the right side of the lens model), whereas the validity of the physical cues (the left side of the lens model) was no longer an important research topic. Indeed, there is much recent and successful work on the facial (Ekman, Friesen, & Ellsworth, 1972) and vocal (Scherer, 1986 ) expression of affect. The relations between physical attributes and traits, however, are still regarded as predominantly illusory.
The present study shows that such a view is not entirely justified. Rather, there are relations between physical attributes and personality traits, and subjects are quite aware of these relations. This obviously does not imply that judges could not be more accurate (see Table 5 , last column). Further research on these relations may therefore also be important for the applied concerns of personality assessment: If more evidence about the actual relations between physical and psychological attributes will be available, this information may be used to train judges for providing more accurate judgments of persons they do not know much about. This skill is required among personnel managers, for instance, who have to make decisions on the basis of job interviews.
